Various malignant tumors of the liver, especially liver angiosarcoma, have been described after occupational exposure to vinyl chloride monomer. We present the case records and pathologic finding of two plastic industry workers who had been exposed to high concentrations of vinyl chloride. These workers developed hepatic neoplasms, osarcoma, or hemangiopercytonma. We discuss the histogenesis of these tumors; the common vascular or and the mutual transformation of these two tumors suet that the heangiopericyroma may also have developed during occupational eXPosure to hio ofvinyl chloride monomer. Ky word: hemngiopericytoma, liver angiosarcoma, vinyl chloride. Environ Health Perspect 108: 793-795 (2000) .
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Case Presentation
We analyzed the course of disease in workers involved in the manufacture and processing of polyvinyl chloride who had been exposed to high doses of vinyl chloride monomer (VCM) and who were treated at the Clinical Hospital in Split, Croatia, from 1987 to 1996. Out of 17 (Figure 2A) . After silver staining, reticulin fibers are visable ( Figure 2B ).
Discussion
The toxic effects of vinyl chloride monomer (VCM) on the livers of plastic-industry workers was first noted in 1948 by Tribukh (1) , and the full attention of the public dates back to 1974, when Creech and Johnson (2) reported angiosarcoma of the liver (ASL) in two plastic-industry workers. Angiosarcoma is a rare tumor with an incidence of 1:7,000,000 inhabitants; a clear excess of cases in vinyl chloride workers reported by Lee Popper and colleagues (10-11) and Gedigt et al. (12) (17) (18) (19) (20) . The histologic finding of ASL in our patient ( Figure 1 ) shows large vascular spaces lined with atypical vascular epithelium and with polymorphism and hyperchromatism of cells. This is in complete agreement with the description of ASL in the literature (11, 12) . This patient's medical history is characteristic for at least two reasons: a) there was a relatively brief period of occupational exposure to VCM, and b) the tumor developed 15 years after the 4-year occupational exposure to high VCM concentrations, although after the exposure, the patient was transferred to a job where no VCM emissions occurred (transport worker). This is in agreement with the view that the length of occupational exposure is not decisive and that there is no definitive latency until the onset of tumor: the only essential condition is the increased concentration of VCM in the work environment. ASL developed without any symptoms or gradation (hepatitis, fibrosis, cirrhosis, angiosarcoma). The patient did not complain of subjective discomfort at admittance, nor did he seem seriously ill. There were no significant aberrations in laboratory findings. Once initiated, the process of histogenesis of the tumor is irrepressible, regardless of further occupational exposure to VCM (21) . Hemangiopericytoma of the liver. Hemangiopericytoma is a rare malignant tumor formed from pericytes winding around the capillaries (17) . The tumor is ubiquitous, but is very rarely found in the liver (22) . Hemangiopericytoma metastasizes in approximately 12% of cases. Otherwise, it grows rather slowly, displacing the adjacent structures and causing little discomfort.
Grand Rounds in Environmental Medicine * ASL and HEPCL after VCM exposure (23) . The highest degree of malignancy is shown particularly by areas of necrosis in the same tumor.
Conclusion
The interrelationship of these two types of tumors, their common (vascular) etiology, and occupational exposure to increased VCM concentrations in both patients lead to the conclusion that the onset of hemangiopericytoma (probably primarily in the liver) may be associated with long-term occupational exposure to VCM. This possibility is important because during exposure to VCM, not only ASL but other tumors of similar (vascular) origin can develop. Also, for workers exposed to VCM in the secondary processing of polyvinyl chloride powder, the risk of developing ASL or hemangiopericytoma cannot be excluded. This powder contains some residual VCM, even after the stripping process (i.e., removal of VCM) (55.
It is important to provide systematic preventive checkups for workers involved in the secondary manufacture of polyvinyl chloride products.
In most patients with liver tumors after exposure to VCM, the diagnosis is established late, treatment is generally unsatisfactory, and death ensues within a few months. Segmental liver resection or liver transplantation offers the best hope, but is suitable in only a minority of cases. Continuous preventive checkups for these patients after early VCM exposure may have alerted physicians to the development of their tumors and enabled timely surgical treatment, providing better prognoses.
